The Enterotube system was evaluated, in parallel with conventional bacteriological procedures for the identification of members of the family Enterobacteriaceae, by using bacterial strains from a variety of clinical specimens and from stock cultures. Excellent agreement between the two test systems was obtained with the following reactions: hydrogen sulfide, indole, Simmons' citrate, glucose, and lactose. Agreement was not as good ( <85%) with the urea, phenylalanine deaminase, and dulcitol reactions. The Enterotube lysine decarboxylase test was unsatisfactory. The Enterotube method will correctly identify strains of the family Enterobacteriaceae approximately 50% of the time; if identification only as Klebsiella-Enterobacter-Serratia group is needed, the method will be correct 85 % of the time. On the basis of this evaluation, the Enterotube system appears to be both simple and rapid for the presumptive identification of these bacteria. Because of the limited usefulness of the lysine decarboxylase test, the results obtained by this test system are less reliable than those obtained by conventional methods.
Increasing demands on the clinical laboratory for the prompt differentiation of members of the family Enterobacteriaceae have stimulated the development in recent years of a number of commercially available test systems (or kits) designed primarily for the rapid identification of these bacteria (1-3, 7, 8, 11, 12, 14, 15) . In general, most of these test systems offer both ease of operation and rapid identification. Some of these commercial test systems, however, have not compared favorably with the more conventional testing systems because of an inadequate number or selection of tests to provide adequate identification of certain members of the family Enterobacteriaceae (11, 12, 14) or because the results obtained with these test systems were, in many instances, difficult to interpret.
In recent months, a multiple-test system, Enterotube, which combines nine biochemical tests described as useful in the identification of members of the family Enterobacteriaceae has been introduced. Although this test system has been evaluated by Grunberg et al. (8) , their comparison was made with the PathoTec (Warner-Chilcott Laboratories) reagent-impregnated strip system. This report describes the results of our evaluation of the Enterotube test system in comparison with conventional methods used in this laboratory.
MATERIALS AND METHODS
With the exception of 11 stock cultures, the specimens used for this evaluation represented fresh clinical isolates that were selected at random (Tables 1 and 2 ).
Methods for the isolation from clinical specimens have been described (5, 10) .
Enterotubes were purchased on the open market and used according to the directions of the manufacturer (Roche Diagnostics, Nutley, N.J.). Briefly, in this prepared test system, a semicircular molded plastic tube is divided into eight compartments; each compartment contains a slant of one of the following biochemical test media: citrate agar, modified lysinelactose agar, lactose agar, dulcitol agar, urea agar, phenylalanine agar, hydrogen sulfide-indole agar, and dextrose agar. The test reactions were read after overnight incubation (18 to 24 hr) at 37 C. When indicated, the tube was reincubated to detect possible delayed reactions.
The primary set of biochemical tests routinely used in this laboratory for each gram-negative colony consists of the following: triple sugar-iron (TSI) agar, lysine-iron agar (LIA), Christensen's urea agar, Simmons' citrate agar, peptone water, and ornithine decarboxylase (Moeller base) in 0.3% agar. Although nearly all of the strains were initially identified with this basic set, additional biochemical tests, such as those described by Martin (10) and Washington et al. (16) , were incorporated routinely in the identification process for this study. The decarboxylase tests were modified by the addition of 0.3% agar (9) (4) . The nomenclature and biochemical reactions used in this study were based on the taxonomic system of Ewing (6) .
RESULTS
Agreement between results of conventional and Enterotube tests was at least 84% with the hydrogen sulfide, citrate, indole, phenylalanine deaminase, glucose, and lactose reactions ( Since the Enterotube lysine test also contains lactose, an alkaline reaction at 48 hr might represent delayed decarboxylation or reversal of the acidic pH caused by lactose fermentation. For example, of the 48 strains that were not readily interpretable (see Table 3 ), 7 strains produced an alkaline reaction in the Enterotube lysine test at 48 hr but also reversed the acidity in the lactose VOL. 22, 1971 MARTIN, YU, AND WASHINGTON test to alkaline at 48 hr. With 32 strains the lysine test remained negative after 48 hr without reversion of acidity to alkalinity in the lactose test. In nine strains, the lactose test reverted from acidity to alkalinity, but the lysine test remained negative after the same period of incubation. Because of these false reactions, compared with the conventional test, there is a need for the exclusion of lactose from the lysine test medium currently used in the Enterotube system. Similar observations also were made (11, 14) with the PathoTec lysine test system. On the other hand, Grunberg et al. (8) (4, 5, 10) . Perhaps inoculum size on this medium is not as critical a factor as has been reported. Possible differences in the preparation of the two types of citrate media also may be a factor.
No doubt the greatest advantage in the use of the Enterotube system is that all tests are inoculated sequentially and rapidly from a single isolated colony. Our experience with this test system indicates that it is a simple and rapid method for the presumptive identification of members of the family Enterobacteriaceae. However, some qualification of this conclusion is needed, depending on the "level" of identification one is willing to accept. Our results showed that 47 % of the strains evaluated were correctly identified by the Enterotube method, but an additional 38% were identified as members of the Klebsiella-EnterobacterSerratia group. Therefore, if it is not necessary to separate the members of this large group, the Enterotube method will correctly identify members of the family Enterobacteriaceae approximately 85% of the time.
Regarding reliability, one definitely should keep in mind the problems with the Enterotube lysine decarboxylase test. As presently constituted, the Enterotube lysine decarboxylase test is useful mainly for non-lactose-fermenting organisms such as Salmonella and Shigella. Since the genera of the tribe Klebsielleae have been incriminated as etiological agents of nosocomial infections (Klebsiella, Enterobacter, and Serratia), it is of paramount importance that these bacteria be identified adequately. Toward this end, the use of lysine without lactose is strongly recommended. The combination of biochemical tests in the Enterotube system appears to be heavily oriented toward separation of Shigella and Salmonella from the other Enterobacteriaceae. Although the correct identification of these two genera, especially in stool cultures, is an essential requirement of any clinical bacteriology laboratory, consideration might be given to replacing the dulcitol and lactose tests with omithine decarboxylase and arabinose media to permit separation of the genera of the tribe Klebsielleae in cultures of clinical specimens other than stool.
